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/LWKLXP QLWUDWH LV ZHOO VROXEOH LQ ZDWHU DQG GRHV QRW LQFUHDVH S+ LQ WKH SRUH VROXWLRQ +RZHYHU DSSO\LQJ DQ
LQVXIILFLHQWDPRXQWRIOLWKLXPLRQVFDQOHDGWRWKHLQFUHDVHLQWKHH[SDQVLRQOHYHOGXHWRWKHDONDOLVLOLFDUHDFWLRQ
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LQWKHIRUPRIFDUERQDWHRUIOXRULGHVDOW,QWKHFDVHRIDSSO\LQJOLWKLXPQLWUDWHWKLVHIIHFWGRHVQRWRFFXUEHFDXVH
OLWKLXP LRQV LQWURGXFHG LQWR WKH PL[ DUH EDODQFHG DOPRVW HQWLUHO\ E\ QLWUDWH LRQV DQG RQO\ WR D VPDOO H[WHQW E\
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
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SURGXFWV>@
WKH W\SH DQG WKH VWUXFWXUH RI UHDFWLYH DJJUHJDWH$ KLJKO\ UHDFWLYH DJJUHJDWH XVXDOO\ UHTXLUHV D KLJKHU /L1D.
PRODUUDWLRLQRUGHUWRLQKLELWWKHH[SDQVLRQ7KHW\SHRIWKHDJJUHJDWHLVQRWWKHRQO\IDFWRUDVLJQLILFDQFHUROHLV
DOVRSOD\HGE\D WH[WXUDO VWUXFWXUH)HQJDQGRWKHUVGLVFRYHUHG WKDW WKHDFFHVVRI OLWKLXPLRQV WR UHDFWLYH IRUPRI
VLOLFDLVGLIIHUHQWZKHQUHDFWLYHSDUWLFOHVDUHHPEHGGHGLQDGHQVHPDWUL[RIQRQUHDFWLYHPLQHUDOV7KXV WKHPRUH
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UHDFWLYLW\RIRSDO,QDGGLWLRQWKHLPSDFWRIWKHLQFUHDVHGDPRXQWRIDONDOLRQWKHOHYHORIH[SDQVLRQDQGWKH
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7KH PLFURVWUXFWXUH RI VDPSOHV ZDV H[DPLQHG XVLQJ WKH VFDQQLQJ HOHFWURQ PLFURVFRS\ ZLWK WKH ;UD\
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6(0(';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)LJ  DQG)LJ  VKRZ WKH H[SDQVLRQ WHVWLQJ UHVXOWV IRU XQPRGLILHG VDPSOHV DQG WKH VDPSOHVPRGLILHGZLWK
OLWKLXPQLWUDWH7KHH[SDQVLRQZDVPHDVXUHGIRUDQH[WHQGHGSHULRGRIGD\V

)LJ([SDQVLRQRIXQPRGLILHGDQGOLWKLXPDGGLWLYHPRGLILHGPRUWDUVDPSOHVIRUWKHORZDONDOLFHPHQW

)LJ([SDQVLRQRIXQPRGLILHGDQGOLWKLXPDGGLWLYHPRGLILHGPRUWDUVDPSOHVIRUWKHKLJKDONDOLFHPHQW
'XULQJWKHH[WHQGHGSHULRGRIGD\VWKHXQPRGLILHGPRUWDUEDUVVKRZVLJQLILFDQWOHYHORIH[SDQVLRQH[FHHGLQJ
ERWKLQPRUWDUVZLWKKLJKDQGORZFRQFHQWUDWLRQRI1D2H7KLVYDOXHSHUPLWWHGWKHDJJUHJDWHWREHFODVVLI\
DVUHDFWLYH7KHDGGLWLRQRIOLWKLXPQLWUDWHGHFUHDVHVWKHGHJUHHRIH[SDQVLRQ,QWKLVFDVHWKHPRGLILFDWLRQRIPRUWDU
EDUVZLWKOLWKLXPQLWUDWHFKDQJHVWKHDONDOLQHUHDFWLYLW\RIRSDODQGWKXVSHUPLWVLWWREHFODVVLILHGDVQRQUHDFWLYH
DJJUHJDWH7KHUHLVQRVLJQLILFDQWGLIIHUHQFHEHWZHHQWKHDONDOLFRQWHQWLQPRUWDUEDUVDQGWKHOHYHORIH[SDQVLRQLQ
OLWKLXPPRGLILHGVDPSOHV
7KHPLFURVWUXFWXUDODQDO\VLV
7KHPLFURVWUXFWXUHRIPRGLILHGDQGXQPRGLILHGVDPSOHVZDVDQDO\VHGE\PHDQVRIVFDQQLQJHOHFWURQPLFURVFRSH
ZLWKDKLJKHQHUJ\GLVSHUVLYH;UD\DQDO\VHU7KHVSHFLPHQVZHUHFRYHUHGE\FDUERQ)LJVKRZVLPDJHVRIDONDOL
DJJUHJDWH UHDFWLRQ SURGXFWV 7KH PDVVLYH VRGLXPSRWDVVLXPFDOFLXP VLOLFDWH JHO ZDV IRXQG QRW RQO\ QHDU WKH
PLFURFUDFNLQJEXWDOVRVSUHDGRXWRYHUWKHVXUIDFH7KHVHJHOFRQWDLQVFRQVLGHUDEOHDPRXQWRI6L1D&DLRQVDQGD
VPDOODPRXQWRI.LRQV
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
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ERXQGZLWKFDUERQGLR[LGHIRUPLQJVRGLXPFDUERQDWH)LJ
7KH6(0(';DQDO\VLVUHYHDOHGDOVRWKHSUHVHQFHRIFDOFLXPK\GUR[LGHERWKRQWKHVXUIDFHDQGLQWKHYRLGV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
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)LJ$FHPHQWSDVWHVXUIDFHZLWKSRUWODQGLWHFU\VWDOVLQWKHVDPSOHVPRGLILHGZLWKOLWKLXPQLWUDWHDQGZLWKDORZDONDOLFRQFHQWUDWLRQD6(0
[E(';DQDO\VLV
'LVFXVVLRQ
7KHFRQGXFWHGLQYHVWLJDWLRQVKRZHGWKDWWKHH[SDQVLRQRIPRUWDUEDUVZLWKRSDODJJUHJDWHLVLQGHSHQGHQWRIWKH
FRQFHQWUDWLRQRIDONDOLV,QERWKVHULHVRIPRUWDUEDUVSUHSDUHGIURPORZDONDOLFHPHQWDQGKLJKDONDOLFHPHQWWKH
OHYHORIH[SDQVLRQH[FHHGWKHERUGHUYDOXHIRUWKHDJJUHJDWHUHDFWLYLW\:KHQWKHOLWKLXPQLWUDWHZDVLQVHUWHGLQWR
PRUWDU EDUV WKH H[SDQVLRQ SURFHVV ZDV H[KLELWHG $IWHU  GD\V WKH H[SDQVLRQ LQFUHDVHG VOLJKWO\ VR WKH
PHDVXUHPHQWRIH[SDQVLRQZDVH[WHQGHG WRGD\V7KH OHYHORIH[SDQVLRQ LQPRGLILHGPRUWDUEDUV UHDFKHG WKH
VDYH YDOXH  QRW KLJKHU WKDQ  7KH H[SDQVLRQ GHJUHH ZDV DOVR LQGHSHQGHQW RI WKH LQLWLDO DONDOL FRQWHQW LQ
FHPHQW ,W FDQEHDVVXPHG WKDW WKH OLWKLXPQLWUDWHPRGLILFDWLRQFKDQJHG WKHDONDOLQH UHDFWLYLW\RIRSDODJJUHJDWH
7KH PLFURVWUXFWXUH RI VDPSOHV ZDV WHVWHG LQ RUGHU WR FRPSUHKHQG WKH H[SDQVLRQ PHFKDQLVP LQ WKH XQPRGLILHG
PRUWDUDQGDFRXUVHRIUHDFWLRQLQWKHPRGLILHGVDPSOHV,QXQPRGLILHGVDPSOHVVHULHVQXPHURXVPLFURFUDFNVZHUH
REVHUYHG7KHVRGLXPSRWDVVLXPFDOFLXPVLOLFDWHJHOVXUURXQGVWKHRSDODJJUHJDWHDQGFRYHUVWKHVXUIDFHQHDUWKH
PLFURFUDFNLQJ7KHFUDFNVDOVRUDGLDWHLQWRWKHVXUURXQGLQJFHPHQWSDVWH7KH(';DQDO\VLVVKRZVWKDWH[SDQVLYH
JHO ZDV FRPSRVHG RI 6L2 ZLWK KLJK FRQFHQWUDWLRQ RI 1D LRQV 7KH PLFURVWUXFWXUH DQDO\VLV RI PRUWDU VDPSOHV
PRGLILHGZLWKOLWKLXPQLWUDWHGLGQRWUHYHDOPLFURFUDFNLQJ7KHREVHUYHGIRUPVFRQWDLQHGDVPDOODPRXQWRI1DDQG
&DLRQVLQDGGLWLRQWKHJHOKDGDGHQVHUVWUXFWXUHVRLWZDVOLNHO\WRKDYHDORZHUFDSDFLW\WRDEVRUEPRLVWXUHIURP
FHPHQWSDVWH ,Q WKHVH VDPSOHVFKDUDFWHULVWLF IRUPVRI OLWKLXPVLOLFDWHVFU\VWDOOLWHVRUH[SDQVLYHDONDOL VLOLFDWHJHO
ZHUHQRWIRXQG,WFDQEHDVVXPHGWKDWWKHVZHOOLQJFDSDFLW\RIDONDOLVLOLFDJHOLVFKDQJHGLQWKHSUHVHQFHRIOLWKLXP
LRQV DQG QRQH[SDQVLYH RU OHVV H[SDQVLYH SURGXFWV DUH IRUPHG$ FHUWDLQ DPRXQW RI SRUWODQGLWHZDV REVHUYHG LQ
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